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@ Printing me chines. 

© In the operative position shown In Ffc^re 4 a printing roller 
1§8 abuts the cylindrical surface of an Impression roller 10 to 
cause Ink to be transferred from an anilox roller 144 via rhe 
printing roller 139 to the impression roller 10. The gear wheel 
134 on the Impression roller 10 meshes with a gear 140 on the 
printing roller which in turn meshes with a gear 142 on the anilox 
roller to cause rotation of those three rollers. 

. The printing roller and the anilox roller can be moved to the 
right, whan viewed In Ffgure 4, to move their co-operating 
cylindrical surfaces out of contact with each other, and yet still 
leave thoir gears in mesh In order to enable the printing roller to 
be changed and yat maintain the rotation of the anilox roller 144. 
A clutch Is provided to enable the printing roller to be stationary 
when being changed, or to enable the printing roller to be 
correctly aligned with the Impression roller when brought back 
Into co-operation therewith. 



FIG. 4. 
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Description 


PRINTING MACHINES. 


The present invention relates to a printing ma- 
chine and to a method of operating a printing 
machine and It is particularly, although not exclu- 5 
siveiy applicable to machines for and methods of 
printing coated paper which must move continu- 
ously if the temperature of the paper or surrounding 
atmosphere is not to rise to such a degree that it 
ignites or explodes. The invention is also particularly, 10 
aJthough not exclusively applicable to flexographic 
printing on substrates such as coaled paper, paper, 
polythene and polypropylene. 

In a known machine tor printing paper an 
impression roller is provided with sbc printing rollers 15 
arranged In two sets of three rollers. Either of the 
seta can be brought into an operative position to 
co-operate with paper passing around the Impress- 
Ion roller. However, each set can only be moved . 
towards or away from an operative position whilst 20 
the impression roller is stationary. Consequently 
considerable time is wasted when changing over 
from printing with one set to printing with another 
set. 

According to one aspect of the present invention, 25 
a printing machine includes a rotatable impression 
roller and a printing roller, the printing roller being 
movable between an operative position in which, In 
use. the printing roller rotates and prints on a sheet 
of material extending at least part of the way around 30 
the fmpression roller and an inoperative position in 
which,. in use, the printing roller is stationary and 
does not print on a sheet of material extending at 
least partly around the impression roller, the printing 
roller being capable of moving between the opera- 36 
tive and inoperative positions whilst the impression 
roller is rotating. With such a machine ft Is possible 
to move a priming roller between an operative and 
an inoperative position whilst the Impression roller Is 
rotating thereby saving a considerable amount of . 40 
time. This feature also enables a printing roller to be 
moved whilst coated paper is passing around the 
impression roller thereby avoiding the need to finish 
a run of such paper before moving the printing roller 
if the risk of ignition or explosion Is to be avoided. 45 

The printing roller may be movable from the 
operative to the inoperative positron whilst the 
impression roller is rotating. Alternatively or addi- 
tionally the printing roller may be movable from the 
inoperative to the operative position whilst the 50 
impression roller is rotating. 

The printing roller may be capable of being 
replaced by an alternative printing roller when the 
printing roller Is In the Inoperative position and the 
impression roller is rotating. 55 

The printing roller may be arranged to be rotated, 
in the operative position, by primary drive means 
which are arranged to drive the impression roller. 
The printing roller may be arranged to be driven by 
the primary drive means as the printing roller moves $0 
away from or towards the operative position. A first 
clutch may be included between the printing roller 
and the primary drive means. The first clutch may 


allow the angular orientation of the printing roller to 
be set to the required relationship with the impress- 
Ion roller prior to the printing roller being moved to 
the operative position. In the inoperative position the 
printing roller may be disconnected from the primary 
drive means. 

Secondary drive means may be arranged to be 
capable of causing rotation of the printing roller or 
an anilox roller associated therewith In the inopera- 
tive position. A second dutch may be included 
between the printing cylinder or anilox roller and the 
secondary drive means. The secondary drive means 
may be arranged to cause rotation of the printing 
roller via the anilox roller. The printing roller may be 
capable of moving relative to the anilox roller in a 
direction away from or towards each other. 

The printing roller may be removable from the 
machine when in the Inoperative position and when 
the impression roller is rotating, and the printing 
roller may be replaceable when the printing roller is 
In the Inoperative position end the Impression roller 
is rotating. 

The printing roller may be capable of being driven 
by the primary drive means or, alternatively or 
' additionally, by the secondary drive means from 
either side of the Impression roller, and the printing 
roller may be reversible. 

A plurality of printing rollers may be capable of 
moving between an operative and an inoperative 
position with the Impression roller when the Im- 
pression roller is rotating. One or more of the 
printing rollers may be arranged to be driven by the 
primary drive means through a different clutch to 
another printing roller or other printing rollers also 
arranged to be driven by the primary drive means. 

According to another aspect of the present 
invention a method of operating a printing machine 
including a rotating Impression roller and a printing 
roller comprises moving the printing roller between 
an operative position in which the printing roller 
rotates and prints on a web of material passing at 
least partly around the Impression roller and an 
Inoperative position in which the printing roller does 
not rotate or print on the sheet of material whilst the 
Impression roller is rotating. 

The method may comprise moving the printing 
roller from the operative to the inoperative position 
whilst the impression roller is rotating or, alterna- 
tively or additionally, moving the printing roller from 
the inoperative to the operative position whilst the 
impression roller Is rotating. 

The method may comprise replacing a printing 
roller, when In the Inoperative position, whilst the 
impression roller is rotating. 

The method may comprise rotating the printing 
roller by primary drive means which also cause 
rotation of the impression roller, when the printing 
roller la In the operative position. The method may 
further comprise rotating the printing roller by the 
primary drive means as the printing roller moves 
away from or towards the operative position. The 
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method may comprise using a clutch located 
between the primary drive means and the printing 
roller when the printing roller Is located away from 
the operative position either to impart the drive from 
the primary drive means to the printing roller prior to 
moving the printing roller to the operative position or 
to release the drive from the primary drive means to 
the printing roller when the printing roller has been 
moved away from the operative position. The 
method may comprise using the clutch to align the 
peripheral moving surfaces of the impression roller 
and the printing roller prior to moving the printing 
roller to the operative position. 

The method may comprise using secondary drive 
means to cause rotation of the printing roller or an ■ 
associated anllox roller In the Inoperative position. 
The method may further comprise using a second 
clutch between the secondary drive means and the 
printing roller or anitox roller either on commence- 
ment of rotation of .the printing roller by the 
secondary drive means or on cessation thereof. The 
method may comprise causing rotation of the 
printing roller via the associated anilox roller located 
between the secondary drive means and the printing 
roller- The printing roller may be moved relative to 
the anllox roller in a direction away from or towards 
tne anilox roller. 

The method may comprise removing the printing 
roller from the machine when the printing roller is in 
the inoperative position and the Impression roller is 
rotating and the method may further comprise 
replacing the printing roller when the Impression 
roller is rotating. 

The method may comprise causing rotation of the 
printing roller with primary or secondary driving 
meana which may act on either side of the printing 
roller in dependence upon the orientation or location 
of the printing roller relative to the Impression roller. 

The method may comprise moving a plurality of 
printing rollers between an operative and an inopera- 
tive position. The method may further comprise 
causing rotation of one or more printing rollers by 
the primary drive means through a different clutch to 
another printing roller or other printing rollers also 
arranged to be driven by the primary drive means. 

"the method may comprise the printing roller 
printing on a web of material comprising a Bubstrate 
such as coated paper, paper, polythene or polypro- 
pylene when the printing roller Is In the operative 
position. 

According to another aspect of the present 
invention, e method of operating a printing machine 
including an impression roller, and a printing roller, 
the printing roller being movable between an 
operative and an Inoperative position, in which. In the 
operative position, the printing roller rotates and 
prints on a sheet of material extending at least part 
of the way around the Impression roller, and in 
which, in the Inoperative position, the printing roller 
is stationary and does not print on a sheet of 
material, the method comprises causing rotation of 
the impression roller, whilst moving the printing 
roller from the operative position to the inoperative 
position, then replacing the printing roller with 
another roller and then moving the new printing 
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roller back to the operative position. 

The present invention includes any combination of 
the herein described features of the machine or 
method. 

5 The invention may be carried into practice in 
various ways, but one embodiment will now be 
described by way of example and with reference to 
the accompanying drawings, in which : 

Figure 1 is a schematic cross sectional view 
10 of an impression roller 10 and its associated 

drive; 

Figure 2 is a schematic view of a first printing 
station 112. 
Figure 3 is a schematic view of a second 
IS printing station 21 2, 

Figure 4 is a schematic side view illustrating 
the co-operation between gears at a printing 
station and the mechanism for Causing relative 
movement of those gears and associated 
SO rollers, and 

Figure 5 is a schematic side view of an 
impression roller showing the orientation of six 
printing stations. 
The impression roller 10 shown in Figure 1 Is 
25 arranged to be rotated about an axis 16 by an input 
gear 1B which meshes with a' primary gear 20 
mounted on a shaft 22 extending parallel to the axis 
16. The shaft 22 extends across the cylindrical 
surface 24 of the impression roller, and a gear pinion 
30 26 on the shaft 22 meshes with a large bull gear 28 
secured to the impression roller 10. Thus rotation of 
the input gear 18 causes rotation of the Impression 
roller. 

At either end of the shaft 22 are mounted 

35 respective station drive pinion gears 1 30 and 230 via 
associated clutches 132 and 232. The gears 130 and 
230 mesh with associated gear wheels 134 and 234 
which are freely rotatable about the shaft 36 of the 
impression roller. 

40 In the operative position, the printing roller 138 of 
the station 112 is located closely adjacent to the 
cylindrical surface 24 of the impression roller In 
order to abut a sheet of coated paper passing 
between those rollers. The impression roller rotates, 

45 as previously described, and the gear wheel 134 
meshes with a gear 140 on the end of the printing 
roller 138 to rotate that roller. The gear 140 meshes 
with a gear 142 to cause rotation of an anitox roller 
144 which bears against the printing roller tc-transfor 

SO ink thereon. Accordingly the printing roller prints on 
a sheet of paper moving past that roller. 

As shown schematically in Figure 4 In order to 
move the printing station 112 away from the 
operative position to the inoperative position, a 

55 radial control 146 is operated to move at the same 
time the rollers 133 and 144, and their associated 
gears 140 and 142, away from the Impression roller, 
This initial movement, which may be of the order of 2 
mm. Is achieved rapidly by moving a slide 156 to the 

60 right, as viewed in Figure 5, Into a housing 158. Thus 
the teeth of the gear 140 are still In mesh with, or in 
register with the teeth of the gear 134, but the 
printing roller 138 no longer contacts the web 160 of 
material on the impression roller 10. The arillox roller 

ss 144 is carried on the slide 156 via a housing 162 and 
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a support 164 and accordingly move6 with the slide 
156 during the initial rapid movement. Once the 
surface of the printing roller is no longer printing on 
the coated paper, but before the teeth of the gear 
wheel 134 and the gear 140 are disengaged, the 
clutch 132 (shown in Figure 1) id operated to allow 
the rotation of those gear wheels to cease. At the 
same time the anilox roller 144 is moved away from 
the printing cylinder, for instance of the order of 2 
mm. by moving the support 164 to the right Into the 
housing 162 such that the gears 140 and 142 still 
mesh but the rollers 138 and 144 no longer contact. 
A clutch (not shown) then allows a drive gear 148 
shown in Figure 2 from a hydraulic motor 150 to 
rotate the anilox roller 144 via a driven gear 152 on 
the anilox rofler, and a ratchet (not shown) prevents 
the rotation of the anflox roPer being imparted to Its 
associated gear 142. 

The printing roller and anilox roller can then be 
moved further away from the impression roller. This 
movement is achieved by rotating a threaded shaft 
1G6 which extends through a threaded opening in a 
fixed plate 168 to pull the housing 158 and the slide 
156 to the right, as seen In Figure 4. At the same 
time, or subsequently, the gear 142 on the anilox 
roller can be disengaged from the gear 140 on the 
printing roller by rotating a threaded shaft 170 
extending through a threaded opening in a plate 172 
secured to the slide 156 to cause the housing 162 
and the support 164 to be moved to the right when 
viewed in Figure 4. The rotation of the threaded 
shafts 166 and 170 can be effected manually or 
automatically. The printing roller can then be 
replaced, if desired, by a roller having a different 
pattern. Alternatively the printing roller could be 
reversed such that the gear 140 is located adjacent 
to a gear 1 54 corresponding in function to thai of the 
gear 142. In that orientation, in the operative 
position, the printing roller is driven by the gear 
wheel 234. That orientation is shown in Figure 3 In 
relation to the position of the printing roller 236. 

If it is not desired to reorientate or change the 
printing roller in the inoperative position, the teeth of 
the gears 134, 140 and 142 can be left in co-oper- 
ation with each other, but with the printing roller 
spaced from the Impression rofler and with the anilox 
roller spaced from the printing roller. 

In order to return the printing station to the 
operative position, the anilox roller and the printing 
roller are brought towards each other, and the 
printing roller is brought towards the impression 
roller such that the gears 134, 140 and 142 mesh. 
The anilox roller is then brought Into contact with the 
printing roller by moving the support 164 to the left 
with respect to the housing 162 and the drive from 
the hydraulic motor is isolated from the anilox roller. 
That movement is achieved by rotation of the shafts 
166 and 170 in the opposite direction to that 
previously described to cause the housings 156 and 
162 to be moved to the left, when viewed in Figure 4- 

The clutch 132 is then released In order that the 
shaft 22 drives the gears 130, 134, 140 and 142. The 
clutch is controlled in order That the pattern on the 
rolaiing printing cylinder 138 Is moving in the correct 
relationship with regard to the coated paper travel- 


ling around the impression roller before the printing 
roller is moved towards the impression roller by 
moving the slide to the left in the direction away from 
the housing 156 to cause the printing roller to print 
5 on the coated paper. 

The relative movement between the slide 156 and 
the support 164 and their respective housings 158 
and 162 may be achieved by double acting hydraulic 
cylinders. 

10 The operation of the printing station 212 shown in 
Figure 3 is the same as that described for the Station 
Shown in Figure 2 with the exception that the drive 
for the printing roller 236 is taken from the gear 234. 
In use, as shown in Figure 5, there will be she 

15 printing stations with three of the printing rollers 
from the stations 112 being arranged to take their 
drive from one wheel gear and the other three 
printing stations 212 being arranged to take their 
drive from the other gear wheel. If desired only one 

20 or some of the printing stations associated with a 
particular gear wheel 134 or 234 may have their gear 
140 or 240 in mesh with the gear wheel 134 or 234. 

Alternatively or additionally there may be more or 
less than three priming stations having their printing 

25 rollers associated with a particular drive gear 134 or 
234. For instance, five printing rollers may be 
associated with one drive gear with only a single 
printing roller being associated with the other drive 
gear. 

30 In a further embodiment, eight printing rollers may 
be associated with the impression roller with four 
printing rollers being arranged to be capable of 
being driven by each of the drive gears- In this 
further embodiment five or six printing rollers, for 

35 example, may be arranged to be capable of being 
driven by one drive gear with three or two printing 
rollers being capable of being driven by the other 
drive gear. 

In an alternative embodiment there may be more 
40 than two drive gears with different printing station or 
stations being associated with each drive year 
whereby any of three or more different stations may 
be separately moved between the operative and 
inoperative positions. 

45 

Claims 

1. A printing machine including a rotatable 

so impression roller (10) and a printing rollar (1 38), 

the printing roller being movable between an 
operative position in which, in use, the printing 
roller rotates and prints on a sheet of material 
extending at least part of the way around the 

S3 impression roller and en inoperative position in 

which, in use, the printing roller does not print 
on a sheet Of material extending at least partly 
around the Impression roller, characterised in 
that the printing roller, (138) is capable of 

$0 moving between the' operative and inoperative 

positions whilst the impression roller (10} is 
rotating, and the printing roller is capable of 
being stationary when in the inoperative posi- 
tion whilst the Impression roller is rotating. 

£5 2. A printing machine according to Claim 1 in 
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which the printing roller (13S) is movable from 
the operative to the inoperative position whilst 
the impression roller is rotating. 

3. A printing machine as claimed in any 
preceding claim in which the printing roller (138) 3 
j$ arranged to be rotated, in the operative 
position, by primary drive means (18) which are 
arranged to drive the impression roller (10). 

4. A printing machine as claimed in Claim 3 In 
which the printing roller is arranged to be driven 10 
(134,140) by the primary drive means (IB) as the 
printing rotler moves away from, or towards the 
operative position. 

5. A printing machine ae dalmed in Claim 3 or 
Claim 4 including a first clutch (132,232) 18 
between the printing roner and the primary drive 
means. 

6. A printing machine as claimed In any 
preceding claim including secondary drive 
means (150) arranged to be capable of causing 20 
rotation of the printing roller, or an anilox roller 
(144) associated therewith, in the inoperative 
position. 

7. A printing machine as claimed in any 
precedffig claim including a plurality of printing 25 
rollers capable of moving between an operative 

and an inoperative position with the impression 
roller when the impression roller is rotating. 

8. A printing machine as claimed in Claims 5 

and 7 in which one or more of the printing rollers 30 
(112) are arranged to be driven by the primary 
drive means through a different clutch (132,232) 
to another printing roller or other printing rollers 
(212) also arranged to be driven by the primary 
drive means. 35 

9. A method of operating a printing machine 
including a rotating impression roller (10) and a 
printing roller (138) comprising moving the 
printing roller between an operative position, in 
which the printing roller rotates and prints on a 40 
web of material passing at least partly around 

the impression roller, and an inoperative posi- 
tion, in which the printing roller does not print 
on & sheet of material characterised In that the 
printing roller (138) moves between the opera- 45 
tlve and tha inoperative positions whilst the 
impression roller (10) rotates and in that the 
printing roller need not rotate when in the 
inoperative position when the impression roller 
Is rotating. 50 

10. A method as claimed in Claim 9 comprising 
moving the printing roller from the inoperative 
to the operative position whilst the impression 
roller is rotating. 

11. A method as claimed in Claims 9 or 10 55 
comprising replacing a printing roller when in 

the Inoperative position, whilst the Inpresslon 
roller Is rotating. 
12- A method as claimed in any of Claims 9 to 

11 comprising using a clutch (132,232) to align 60 
the peripheral moving surfaces of the impress- 
ion roller and the printing roller prior to moving 

the printing roller to the operative position. 
13. A method as claimed in any of Claims 9 to 

1 2 comprising causing rotation of one or more 65 


printing rollers by a primary drive means (18) 
through a different clutch (132.232) to another 
printing roller or other printing rollers (212) also 
arranged to be driven by the primary drive 
means. 
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©i Printing machines. 

© In the operative position shown in Figure 4 a 
printing roller 138 abuts the cylindrical Surface or an 
impression roller 10 to cause ink to be transferred 
from an anllox roller 144 via the printing roller 138 to 
the Impression roller 10. The gear wheel 134 on the 
impression roller 10 meshes with a gear 140 on the 
printing roller which in turn meshes with a gear 142 
on the aru'loK roller to cause rotation of those three 
rollers. 

The printing roller and the anile* roller can be 
moved to the right when viewed in Figure 4, to 
move their co-operating cylindrical surfaces out of 
contact with each other, and yet still leave their 
<vj gears in mesh in order to enable trie printing roller to 
^ be changed and yet maintain the rotation of the 
ipanilox roller 144. A clutch is provided to enable the 
^f- printing roller to be stationary when being changed, 
^or to enable the printing roller to be correctly aligned 
IP with the impression roller when brought back into co- 
CSJ operation therewith. 
CO 
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